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体和 1 个养殖群体（东山岛）的中华乌塘鳢为研究对象，运用 PHA-肾细胞体内
培养法、常规 Giemsa 核型分析法和 Ag-NORs 银染技术，对中华乌塘鳢
（ Bostrichthys sinensis ）的染色体核型和 Ag-NORs 进行了研究，所得结果
与结论如下： 




在一定多态性，表现在 Ag-NORs 的大小、数目和位置位点 3方面。位于同源染色
体或非同源染色体的中期分裂相 Ag-NORs 有等大和不等大 2种情况。4个群体中
期分裂相 Ag-NORs 数目的平均值接近 2，各群体之间无显著差异（P＞0.05），但
不同群体以及同一群体不同性别的中期分裂相 Ag-NORs 数目的 大值存在差异。
按照表型可以将中华乌塘鳢中期分裂相 Ag-NORs 分为 4 种类型：Ⅰ.具有 1 对位
于臂端的 Ag-NORs，其位置出现在 大 1对染色体、较大 1对染色体或较小 1对
染色体；Ⅱ.具有 1 对位于着丝粒端的 Ag-NORs，其位置出现在 大 1 对染色体
或较大 1 对染色体；Ⅲ.具有 2 对位于臂端的 Ag-NORs，其位置出现在 大 1 对
和较大 1对染色体、 大 1对和较小 1对染色体、较大 1对和较小 1对染色体；
Ⅳ.具有 2 对位于着丝粒端的 Ag-NORs，其位置出现在 大 1 对和较小 1 对染色
体。 
在养殖中华乌塘鳢雌雄同体个体的中期分裂相中发现了1种特殊的Ag-NORs
表型，即在较小 1条染色体上出现全臂 Ag-NORs。这种全臂 Ag-NORs 是首次发现。 
野生和养殖群体中华乌塘鳢的间期核中，不同群体及不同性别个体的核仁数
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Abstract 
In this paper, the karyotype and banding pattern of both wild and cultured Chinese 
Black Sleepers (Bostrichthys sinensis) were studied using the methods of 
Giemsa-staining and Ag-NORs techniques. The wild Chinese Black Sleepers were 
obtained from the west coast of Beibu Bay, Jiulong River estuary and Funing bay. The 
cultured Chinese Black Sleepers were caught from Dongshan Island. The main results 
and conclusions are as follows: 
The three wild populations and one cultured population samples presented 
uniform diploid numbers (2n=46) and the same karyotypic formulae: 2n=46, 46t, 
NF=46. Not characteristic features, such as secondary constriction, satellites or sex 
chromosomes were observed in all samples including wild and cultured populations. 
Polymorphisms were found in the division phases Ag-NORs in Chinese Black 
Sleeper of different populations and different sexes, including the sizes, numbers and 
positions. The Ag-NORs located in homologous chromosomes or between 
homologous chromosomes could be the same or different in sizes. There were no 
significant differences in the Ag-NORs number of division phases between each two 
populations (P＞0.05), but there existed some differences in the maximum number of 
Ag-NORs between different populations and sexes. Four kind of division phases of 
Ag-NORs could be classificated according to their phenotypes: Ⅰ.one pair of 
Ag-NORs existed in the terminal of one pair of chromosomes, which could be in the 
biggest ones or the bigger ones or the smaller ones; Ⅱ.one pair of Ag-NORs existed 
in the centromere of one pair of the biggest chromosomes or the bigger chromosomes; 
Ⅲ.two pair of Ag-NORs existed in the terminal of two pair of chromosomes, the 
Ag-NORs could be on the biggest pair and the bigger pair, the biggest pair and the 
smaller pair, and the bigger pair and the smaller pair; Ⅳ.two pair of Ag-NORs 
existed in the centromere of the biggest pair and a smaller pair of chromosomes.  
A special phenotype of division phases Ag-NORs was observed in cultured 
hermaphrodite, which is distributed in whole arm of a smaller chromosome. This 
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The maximum number of nucleolus in interphase nucleus of both wild and 
cultured Chinese Black Sleeper was 4, most of the interphase nucleuses had 2 nucleoli. 
The mean difference of NORs numbers existed between each two populations, but the 
mean numbers of of nucleolus were almost the same between different sexes in a 
population. 
 



















广、种类 多、 为丰富的脊椎动物类群。全世界共有鱼类 24618 种，隶属于












中华乌塘鳢( Bostrichthys sinensis)隶属于鲈形目( Perciformes )，鰕虎鱼亚目






























































限制进展缓慢。虽然早在 20 世纪初就有鱼类染色体数目的报道，但直到 1966
年 Ojima 等首次采用空气干燥法成功地研究了鱼类的染色体核型后，鱼类染色体
的研究才得到较快的发展，秋水仙素活体注射方法在鱼类染色体研究中也日益普




类，已做过核型研究的海水鱼类约 600 余种[17]。 
19 世纪 70 年代初，国内开始进行鱼类染色体的研究。1975 年长江水产研究
所和武汉大学 先报道用压片法观察了几种经济鱼类的染色体数目[18]。随后，




完全统计，到 2006 年底，我国报道已研究过染色体的淡水鱼类为 300 余种，约
为我国淡水鱼种类总数的 30％。我国海水鱼类的染色体核型研究起步较晚，1987
年才有报道。据不完全统计，到 2008 年初国内已研究过的海水鱼类共 8 目 26
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表 1.1 我国海水鱼类染色体核型 
Table 1.1 Karyotypes of marine fishes reported in China 
种类 2n 核型公式 文献 




斑鰶 Clupanodon punctatus 48 2m+46t  [25] 
38 8m+10sm+20t [26] 康吉鳗科 星康吉鳗 Clnger myriaster 
38 14m+4sm+20t [27] 





海鳗 Muraenesox cinereus 38 12m+4sm+6st+16t [29] 




梭鱼 Liza haematocheila 48 48t [31] 
花鲈 Lateolabrax  japonicus 48 48t [25, 26] 
褐点石斑鱼 Epinephelus  fuscoguttatus 48 2sm+46t [32] 
赤点石斑鱼 E.akaara 48 5st+43t [33] 
斑带石斑鱼 E.fasciatomaculosus 48 48t [34] 
48 48t [34] 黑边石斑鱼 E. fasciatus 
48 48t [35] 
48 48t [35] 点带石斑鱼 E. malabaricus 
48 48t [36] 
六带石斑鱼 E. sexfascitus 48 2sm+46t [37] 
48 4m+6sm+4st+34st [35] 鲑点石斑鱼 E. fario 
48 14m,sm+34st,t [38] 
青石斑鱼 E. awoara 48 48t [39] 
蜂巢石斑鱼 E. merra 48 4m+6sm+4st+34st [35] 
云纹石斑 E. moara 48 48t [40] 
斜带石斑 E. coioides 48 2sm+46t [41] 
鮨科 
宽额鲈 Promicrops kabceikatys 48 4st+44t [42] 
皮氏叫姑鱼 Johnius belengeri 48 48t [25] 
黄姑鱼 Nibea albiflora 48 48t [25, 26] 
小黄鱼 Pseudosciaena polyactis  48 48t [25] 
美国红鱼 Sciaenops ocellatus 48 48t [43] 
双棘黄姑鱼 Nibea diacanthus 48 48t [44] 
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红鳍笛鲷 Lutianus erythopterus 48 48t [49] 
紫红笛鲷 Lutianus argentimaculatus 48 48t [49] 
白斑笛鲷 Lutianus bohar 48 48t [49] 
约氏笛鲷 lutjanus johni 48 48t [50] 
勒氏笛鲷 L. russelli bleeker 48 48t [50] 
笛鲷科 
画眉笛鲷 lutjanus vitta 48 48t [50] 
真鲷 Pagrosmus major  48 2st+46t [51] 
4m+4sm+2st+38t [52] 黑鲷 Sparus macrocephalus 48
6m+4sm+38t [51] 
鲷科 
黄鳍鲷 S. lanus 48 4m+2sm+4st+38t [53] 
裸颊鲷科 星斑裸颊鲷 Lethrinus nebulosus 48 48t [54] 
46 46t [55] 花尾胡椒鲷 Plectorhinchus cinctus 
48 48t [56] 
胡椒鲷 Plectrorhinchus pictus 48 48t [57] 
横带髭鲷 Hapalogenys mucronatus  48 2m+8sm+14st+24t [58] 
石鲈科 
斜带髭鲷 H. niens 48 2m+8sm+2st+36t [58] 
云鳚 Encdrias nebulosus 26 26m [59] 锦鳚科 
绵鳚 Zoarces elongates Kner 48 30m+14sm+4t [60] 
鸡冠鳚 Alectrias benjamini  48 18m+15sm+12t [61] 
六线鳚 Ernogrammus hexagrammus 48 48t [62] 
短颌小绵鳚 Zoarchias microstomus 28 24m+4t [60] 
线鳚科 
繸鳚 Azuma emmnion   56 6m+10sm+40t [60] 
长鳍金枪鱼 Thunnus alalunga 48 6m,sm+42st,t [63] 
黄鳍金枪鱼 T. lalbacares  48 6m,sm+42st,t [62] 
金枪鱼科 
鲣 Katsuwonus pelanis 48 48st,t [63] 
46 46t [12] 塘鳢科 中华乌塘鳢 Bostrichthys sinensis  
48 4sm+2st+42t [13] 
弹涂鱼科 大弹涂鱼 Boleophthalmus pectinirotris 46 2st+44t [13] 
44 10m+28sm+2st+4t [13] 纹缟鰕虎鱼 Tridentiner trigoncephalus 
44 20m+12st+12t [64] 
竿鰕虎鱼 Luciogobius guttatus 44 14m+14sm+16t [13] 
鰕虎鱼科 
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